INTRODUCTION
In a magnetic field ~9 a neutral atom or molecule with magnetic moment 1;: acquires potential energy, W = -~ • H -and is accelerated by a force,
--(1) (2) As the only significant dependence of W on position is through the spacial inhomogenity of the field, ow F = -dH ~H.
(3)
The coefficient oW/oH differs for each of the 2J + 1 magnetic substates arising from the various possible orientations of the angular momentum of the molecules -2:, and the magnetic field. If one of the colliding atoms has J > 2 , the dispersion interaction will be noncentral; and the anisotropy of the potential can be studied by use of magnetic analysis;
such an experiment has recently been carried out be Berkling, This report describes the details of construction and.
calibration of three smalls strongly inhomogeneous magnets (referred to as A, B, and C) to be used in .experiments of the sort outlined above. The deflecting power of these magnets is indicated in Fig. 1 ; however, we shall defer to a subsequent report (Part II of this series) a detailed treatment of the deflection patterns, velocity resolution, and other operational characteristics of the magnet~.
MAGNET CONSTRUCTION
A photograph of the largest of the magnets (magnet A, 4.6 inches in length) is shown in Fig. 2 .
Pole Tips
The surfaces of the pole tips conform to the "outside"
and "insiderr of two cylinders differing in radius and axis.
As illustrated in Fig. 3 , these belong to the family of magnetic
A-.. This "two-wire field, which has become standard for can be used and it will be deflected sideways with very little vertical distortion as long as it does not pass too close to
the. convex pole tip·.· Be·cause of' the high current densities required, the maximum f'ield attainable with the two-wire arrangement is only about one kilogauss {unless superconducting wire were to be used). Adding iron to the magnetic circuit .
I Our magnets were designed to give o~oz ~ 6, for magnet A and oH/oz -3 f . . . ·t B 'and· C H----, or magne s at z = 1.2a , the customary beam position. In Table I 1 {O.SB&j 't!'i'l ~.137 Teflon sheet is inserted between the coils and yoke to prevent chafing, and the tuping is insulated with fiberglass sheathing (see Fig. 2 ). -16- The drift control compensates for thermal EMF's; the zero reset discharges the capacitor; the input switch selects the source and polarity of the input signal. -" -.. -25-
RESULTS OF CALIBRATIONS
Figures [13] [14] [15] [16] summarize the search coil measurements.
It is seen that within the air gap fields of 15 kilogauss/em for magnets B and C. All three magnets are approaching saturation as the energizing current nears 100 amperes. As indicated in Figs. 14-16~ the saturation appears to occur close to the pole tips~ where the cross-section of the core necessarily becomes rather small, and thus the dimensions chosen for the magnet yoke are satisfactory.
The accuracy of the calibration curves, especially for the air gap region ( Fig. 13) ~ is probably not better than ±5%. However, this is quite sufficient for the applications which are planned.
Since we may regard the field within the air gap as defined by the equipotentials and lines of force for the equivalent two-wire field, the experimentally measured B can be related to the parameter I in Eqs. (4) and (5). Thus, although Fig. 13 refers to the midpoint of the search coil l.Y = o~ z = 1. 3a), the field and gradient at any other point· wtthin the air gap are easily obtained by substituting into Eqs. (4) and (5) I= 0 ,, .
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